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7. State of Project Implementation and Assessment  
  
 
This project combines activities from several donor-funded projects targeting dairy value 
chains in Tanzania under the two CGIAR Research Programs on Livestock and Fish (L&F) 
and Agriculture for Nutrition and Health (A4NH). The overall aim of these projects is to 
characterize the current situation and evaluate options that will allow dairy farmers and actors 
along informal milk marketing chains to improve their productivity and livelihoods 
contributing to increase the supply of milk to their communities and nearby urban centres. 
Recent studies have shown that cattle diseases remain a major constraint to increasing dairy 
productivity in smallholder dairy farms in Tanzania and are an area for immediate action. 
Existing information on those diseases and their relative importance is still limited or not fully 
up to date, relying on passive reporting by poorly resourced veterinary services. The central 
research questions are therefore: what is the relative importance of diseases affecting dairy 
cow performance or presenting a public health risk (e.g. tick-borne diseases, brucellosis)? 
And are there other diseases beyond the ones typically reported which have gone undetected 
simply because they are not recognized or tested for (e.g. neospora, bovine viral diarrhoea 
virus)?  
To address these questions the study re-evaluates dairy disease in Tanzania by widening the 
range of diseases normally assessed. The purpose of this grant was also to permit this broader 
assessment, in part by using German state laboratory capacity. It could also provide proof-of-
concept for similar provision of strategic diagnostic capacity into the future. 
The objective of this project was to assess the presence of a range of potential pathogens 
(production diseases and zoonoses) in smallholder dairy cattle in ILRI’s research sites in 
Tanzania based on an in-depth diagnostic examination of serological samples from an 
ongoing baseline study.  
The serological sampling and data collection was conducted in the four study sites of 
Tanzania and aligned with other activities from CGIAR Research Programs. This included 
the Tanga region with its Lushoto and Handemi Districts and Morogoro region with its 
Mvomero and Kilosa Districts respectively.   
 
A list of given activities (from the original proposal) and their status is provided below:  
(1) Systematic review of the literature to identify the range of cattle diseases and the 
likelihood of their presence in Tanzania. This synthesis will partly guide the prioritization 
of diagnostic tests to be performed.  
Status: COMPLETED 
This task was completed and involved the review of documentation generated through 
past and ongoing research projects in Tanzania, to identify animal production constraints, 
especially in relation to infectious diseases of cattle. In addition to this, we consulted 
extensively the outcomes of a series of participatory rural appraisal sessions held in 
various dairy communities in Tanzania as part of the More MilkiT project 
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(http://moremilkit.wikispaces.com/). The reports highlighted the most important cattle 
diseases in each area according to farmers (i.e. what dairy cattle farmers perceived as the 
most important cattle diseases) (see table 2 in the annex). Building from that, the project 
targeted some of the cattle diseases mentioned by farmers. However, our disease 
screening expanded to other known cattle infections which presence is mainly unknown in 
Tanzania or which condition is subclinical and as such, less obvious for farmers (see table 
3 in annex). In addition to this, other aspects such as the time of sampling (dry or rainy 
season), and other practicalities (i.e. available diagnostic capability at ILRI) did inform 
the final list of pathogens to target.  
(2) Consultation of local partners. The project will build on existing collaboration under the 
Irish Aid, ACIAR and SFFF Phase II, in particular with the Sokoine University of 
Agriculture (SUA)..  
Status: COMPLETED 
Our local partner institution (SUA) was involved during the entire field work phase, and 
actively engaged in the elaboration of research tools, such as questionnaires and sampling 
protocols. This ensured the work conducted is of relevance to the country and to 
stakeholders in general. They were also strategic in supporting the appropriate sampling 
procedures, storage of samples until they reached the laboratory. The local partner has 
also a key role in the production of research outputs and has and will further support the 
dissemination activities after the end of this project being supported by other ongoing 
initiatives 
As mentioned above, the project was integrated into the broader set of research activities 
that are currently being implemented in Tanzania around the dairy sector (“Maziwa 
Zaidi”, or “More Milk”). The project activities were communicated in this forum and 
aligned to other complementary activities. As such, the field sites were selected based on 
the general Maziwa Zaidi sites and project progress was communicated to other 
researchers and stakeholders in the Maziwa Zaidi project through monthly skype calls. In 
addition, field sites were regularly visited by ILRI researchers while SUA researchers 
visited IRLI Kenya versus versa to facilitate on the job training, ensure quality of data 
collection control and provide progress updates.  
(3) Testing for African vector-borne diseases: These tests will be conducted either under 
the auspices of the ILRI project office at Sokoine University of Agriculture (SUA) or at the 
ILRI laboratory in Nairobi.  
Status: COMPLETED 
The diagnostics for tick-borne pathogens (Anaplasma, Babesia and Theileria spp.) were 
conducted at ILRI laboratory facilities, in Kenya. ELISA tests were performed in 402 
samples, using in-house developed diagnostic tests.  
  
 
 
5 
 
(4) Testing for other production diseases and zoonoses: A duplicate set of blood and sera 
will be shipped to Landeslabor Berlin-Brandenburg (LLBB) in Germany where a range of 
diagnostic tests will be performed for key pathogens  
Status: COMPLETED with modifications. 
As communicated in previous progress reports, the initial plans of testing the samples at 
the LLBB for a range of infectious agents was suspended. This deviation was needed as 
an import permission to allow the import of sera to Germany was withdrawn by the 
relevant German authorities. In response to this these tests were implemented and 
performed at ILRI. The selection of tests and procedures to be used, some of them for the 
first time performed at ILRI labs, was done in closed collaboration with the Friedrich 
Loeffler Institut, Germany (FLI). The newly established collaboration with FLI led to (i) 
testing for additional cattle pathogens (e.g. FMD), some of them of public health 
relevance (e.g. CCHF), (ii) and confirmatory testing of a subset of samples previously 
tested at ILRI (e.g. BVD). Overall, the samples have been tested serologically at ILRI lab 
for 12 cattle pathogens, and with use of PCR (performed at FLI) for 7 pathogens, 6 of 
them not included in the 12 agents stated above (for details see annex table 3).    
(5) LLBB researcher visit at ILRI and/or the study site (SUA/Tanzania).  
Status: CANCELLED and REPLACED 
Due to the impossibility to further engage with LLBB on the project due to the above 
mentioned challenges (rejected import permission) the collaboration and participation of 
this institute in the project did not further materialize. Instead collaboration was then 
established with FLI. Because this collaboration was only established towards the end of 
the project life, it was not possible to organize a visit from FLI scientists to SUA. ILRI 
scientists, namely the project PI, visited instead FLI at the end of the project to discuss the 
interpretations of results and possible future collaboration.  
(6) Comparative analysis of laboratory results and farmer-reported data: The disease 
status of the sampled cattle based on the diagnostic results will be compared to the 
reported disease status collected from the animals’. The analysis will provide an 
indication of the accuracy and reliability of farmer-reported disease information. 
Status: ONGOING 
Preliminary analysis has been made comparing the laboratory results and the diseases 
more often reported by farmers, and this has been shared in scientific platforms (see 
project outputs listed under section 15). Those analyses compare the way disease rank 
among farmers and the prevalence of disease found in the laboratory. The study targeted 
explicitly sick animals, and as such our results help understand the relative contribution of 
various pathogens to cattle morbidity. Further analysis will be conducted, and results 
compared also to the outcomes of the participatory exercises, to see to what extend 
important diseases that are circulating and that could be compromising productivity might 
be being neglected by farmers and animal health workers. The analysis will help 
identifying knowledge gaps around infectious diseases of cattle and intervention points to 
improve disease recognition and management.   
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(7) Dissemination: to link research results with those who likely benefit or responsible for 
the knowledge/technology transfer. This includes stakeholder engagement through 
existing forums, workshops and/or dissemination materials (e.g. research briefs) targeting 
relevant authorities and groups (e.g. animal health, Ministry of Livestock and Fisheries or 
dairy producers). 
Status: ONGOING 
Initial results have been presented at various conferences (see under section 15). The 
delays experience with the laboratory work meant that complete laboratory results were 
only obtained towards the final months of the project. Results from all the diagnostics 
conducted are currently being processed and a list of disseminations activities are planned. 
These will be financially supported by ILRI, through CRP L&F and CRP A4NH and 
include: 
 Preparation of brochures with a summary of findings and management strategies – 
target are farmers (planned for 3rd quarter of 2016)  
 Preparation of brochures summarizing findings and implications for herd health – 
target are livestock and animal health extension staff 
 Brochures disseminated through the Tanzania Dairy Development Forum 
(https://ddftz.wikispaces.com/).  
 Results shared (presentation at upcoming meetings) with other dairy stakeholders 
through the Maziwa Zaidi platform.  
 A peer-reviewed publication will be produced (4rd quarter of 2106).  
 
In addition to the activities above, the project included two supplementary activities: 
 Testing of a field diagnosis tool developed by Eisler et al. (2007). During field work, 
consenting extension officers were requested to attempt a diagnosis of the sampled 
animals, and subsequently they were requested to use the tool to derive a diagnosis. 
Data analysis has been complete and a publication is being prepared. The results 
represent the degree of agreement between the extension officers’ diagnosis, and the 
diagnosis made when using the tool to assess the validity and ease of use of the tool. It 
also compares broadly the tool diagnosis and the laboratory findings.  
 A small pilot study looking at approaches for obtaining informed consent from 
pastoralist communities. The process of obtaining informed consent from vulnerable 
communities is a very delicate topic that is looked at carefully by research institutions. 
During the pilot testing phase of this project, one pastoralist community was visited to 
pilot test the questionnaire and the project tools. At the same time, three different 
tools to administer the informed consent process were used and compared in relation  
 
*Eisler, M.C., Magona, J.W., Jonsson, N.N., Revie, C.W. (2007), ‘A low cost decision support tool for the diagnosis of 
endemic bovine infectious diseases in the mixed crop–livestock production system of sub-Saharan Africa,’ Epidemiol. 
Infect., 135, 67–75. 
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to its capacity to lead to appropriate understanding of the project aims, objectives, 
methods and risk/benefits for participants, which is the basis of an appropriately 
informed consent. The outcomes of this small study have been prepared for 
publication, and the article is currently under-review.  
 
Overall the project has been successful at achieving its main objectives. Below is a summary 
of the key project outputs: 
 An exhaustive inventory of pathogens present in dairy cattle in Tanzania based on 
serological sampling (N=381-409 samples). This includes laboratory results on the 
actual presence of antibodies against 12 cattle pathogens (4 Tick borne diseases, 6 
production diseases, and 2 zoonoses). In addition PCR was used for direct detection 
of the causing pathogen for 7 diseases (for details see annex, table 3). Note, that the 
range of tested pathogens and tests used has been considerable expanded compared to 
the initial project plan.  
 Prevalence estimates for a range of key dairy cattle diseases (including production 
diseases and zoonoses) in these sites. 
Given the lack of knowledge on current prevalence of the target pathogens, and the 
high number of pathogens included in this study, we conducted a target sampling 
targeting sick animals, with the aim to maximize the likelihood of finding animals 
carrying the pathogens of interest. For this reason, our estimates do not represent 
prevalence as such, but the relative importance of the various pathogens in the study 
in cattle morbidity. They represent as such prevalence estimates of these pathogens 
among a sick cattle population in the 2 selected study areas (Tanga and Morogoro 
region). For further details see section 8 and annex table 4. 
 An assessment of the reliability of disease information collected through 
questionnaires and participatory epidemiology techniques. ONGOING.  
This output will be completed when the analysis of data will be finalized (currently 
ongoing). Preliminary results have already been made available (see section 15). The 
laboratory results are being compared to the disease information collected in the 
questionnaires to individual farmers and to the outcomes of sessions of participatory 
epidemiology with communities in the same area.  
 A set of recommendations on the reliability of field diagnosis versus the range of 
pathogens found. ONGOING 
This partially will follow the findings from the previous output. In addition, during 
field work we tested a field diagnostic tool (Eisler et al, 2007)* used by extension 
officers. We are currently preparing a publication summarizing the findings. 
 
*Eisler, M.C., Magona, J.W., Jonsson, N.N., Revie, C.W. (2007), ‘A low cost decision support tool for the diagnosis of 
endemic bovine infectious diseases in the mixed crop–livestock production system of sub-Saharan Africa,’ Epidemiol. 
Infect., 135, 67–75. 
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 At least one peer reviewed publication, with findings and disseminated locally.  
2 peer-reviewed publications are being prepared (ethics and field diagnostic tools). A 
further publication will be prepared summarizing the laboratory findings.  
See also above for our dissemination plans (7). A summary on project related 
scientific outputs is stated in section 15.   
 
 
8. Major Research Findings  
 
The project has produced a comprehensive profile of infectious pathogens circulating in the 
cattle herds in Tanzania. Our dataset provides information on: 
 An inventory of major cattle infectious agents. An overview on pathogens included in 
the testing is provided in table 3 in the annex, which included tick borne diseases, 
production diseases and zoonoses. With this broad scale of included cattle infectious 
agents this survey provides the most comprehensive inventory performed ever for 
Tanzania dairy cattle.  In addition, while the study does not represent a prevalence 
survey as such (given the focus on apparently sick cattle), it provides updated figures 
of the importance of each of the target pathogens in the different studied areas, while 
providing the first available evidence of circulation of certain pathogens (e.g. 
pestivirus).  
 Ranking of infectious diseases in cattle in terms on their potential role in cattle 
morbidity. In the absence of exact morbidity estimates (which would require 
investigation of the disease causing agent in the animal population under study), 
pathogens target of this study can be ranked according to the proportion of positive 
animals found for each of the agents in the study. Following this approach, Bovine 
Respiratory Syncytial Virus (BRSV), Infectious Bovine Rhinotracheitis (IBR) and 
Bovine Parainfluenza Virus Type 3 (PI3) ranked as the most prevalent. Among the 
zoonoses tested in this study brucellosis has been ranked highest.  
 Prevalence for a range of pathogens in apparently sick cattle in different locations (the 
study included four different districts in two regions). We found high prevalence for 
BRSV, PI3 and IBR. Considering our sample included mostly “sick looking” animals, 
our findings could be an indication that these pathogens may be contributing to cattle 
morbidity to a greater extent that ever thought. However there is scarce literature on 
the circulation of these pathogens in the Tanzania dairy herds; our findings warrant 
more investigations as to what factors may explain the observed high prevalence 
which should also include molecular techniques (table 4 in the annex). Interestingly, 
the animals sampled in one of the districts (Lushoto) had obviously lower exposure to 
the studied pathogens which resulted in much lower prevalences in this district for all 
the pathogens investigated. Lushoto is characterized by intensive farming (few 
improved dairy cattle kept under zero-grazing regime), as opposed to the extensive 
systems (pastoralist) much more widespread in the other three areas. Pastoralist 
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farming is often considered more prone to facilitation of pathogen movement within 
and between farms, and this may be one of the factors that could explain higher 
prevalence for all the pathogens studied in districts such as Handeni and Kilosa (table 
5 in the annex). In the case of tick-borne diseases, the difference may also be related 
to the lower density of ticks in the higher altitude ecosystem in Lushoto.                        
 Prevalence for the range of pathogens in different types of dairy production systems; 
our study included pastoralist farmers (extensive farming systems) and smallholder 
dairy farms (intensive farming systems). Our analysis indicates that extensive farming 
systems are more susceptible to exposure to infectious agents. We found statistically 
significant differences in the serological results for zoonoses such as C. burnetii and 
Brucella spp.; for respiratory cattle infectious such as BRSV, PI3 and IBR; and 
tickborne diseases anaplasmosis and babesiosis (table 6). These results are not 
surprising, but further analysis will help establish potential factors, such as farming 
practices, that may explain those differences. More interestingly, our results indicate 
that agents such as Mycoplasma spp. (CBPP), Neospora and Theileria spp., may be 
less susceptible to the mode in which animals are raised. Further exploration of these 
findings will provide evidence on the biological and/or external factors that determine 
herds exposure to different types of organisms. 
 Provide a profile of farming practices around infectious diseases management in the 
target production systems in Tanzania, and identify intervention areas for mitigation 
of infectious diseases (including zoonoses). During our study we interviewed 153 
farmers exploring a range of aspects around cattle keeping, farm management 
practices and potential practices that prevent/facilitate zoonoses transmission. This 
datasets provides a profile describing current practices in cattle farming (for both 
types of production systems included in the study), and helps identify areas that need 
improvement. This will inform current and future research for development activities 
that ILRI is conducting in the dairy sector in Tanzania. We will also explore the 
degree to which the farmers’ practices and characteristics can explain the infectious 
disease patterns observed. 
 Provide information on the presence of circulating antigen for selected infectious 
agents in the studied cattle population using molecular techniques (PCR). Our 
molecular analysis showed no active infection in the animals, for the pathogens 
studied. However, we only run molecular analysis for a limited number of pathogens. 
The results from serology are powerful at providing an overview of the pathogens 
circulating in an area, but cannot finally confirm the cause of disease. Our study was 
unable to identify conclusively the causes of disease in the animals. An aliquot of the 
samples is still available and further laboratory analysis could be considered as 
resources become available. Such analysis would help establish the agents that are 
making cattle sick in Tanzania.  
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 Farmer’s ability to “diagnose” the cause of diseases of apparently sick cattle did not 
match our laboratory findings. Owners of 66% of sampled animals were given the 
opportunity to give a tentative diagnosis for their cattle. 13% of those animals were 
reported as “not sick” by the farmer. Among the remaining 87% of cattle indicated as 
“sick” by the farmer, for almost half of them the owner was unable to state the cause 
of diseases. Unsurprisingly, it was noted that the cattle diseases most frequently 
reported by farmers were those traditionally associated with high morbidity and 
mortality in cattle (e.g. trypanosomiasis and ECF). Subclinical (i.e. with no clinical 
signs in animals) and chronic diseases were rarely mentioned by farmers.  
As mentioned, the main challenge encountered during the implementation of the project was 
linked to the export of samples from Kenya and import into Germany through the project 
partners. International movement of biological materials is highly regulated in Europe, and 
only designated laboratories can receive such materials. Our initial partner in Germany 
(LLBB) was not granted permission to import cattle serum samples from Kenya, and this 
forced us to relocate all laboratory activities to ILRI labs. Commercial ELISA kits exist for 
all diseases of interest, and ILRI labs have the capacity and equipment required for running 
such tests. Therefore these changes only resulted in time delays to the project, but did not 
compromise the achievement of outputs.  
This challenge also encouraged us to initiate discussions with FLI to extend the number of 
pathogens. By expanding the range of agents included in the analysis using molecular 
techniques compared to the initial research plan (only ELISA) we provided additional 
information on the potential presence of circulating agents in the cattle population.  
 
9. Assessment of Research Findings  
 
The research results from this project will inform the broader ILRI’s agenda on dairy 
development in Tanzania. The CRP L&F works in the two regions targeted in this study, and 
works with the farmers involved in this study. The dissemination activities to farmers and 
stakeholders will be done through engagement with ongoing research and development 
activities in the country (e.g. the results of the study will be presented at the Tanzania Dairy 
Development Forum). The CRP L&F engages with a number of actors in the dairy value 
chain in Tanzania, including veterinary extension officers. The results of this study will also 
be shared with these stakeholders, who are the ones directly interested in animal health 
issues.  
Our results show that important infectious diseases in cattle, such as BRSV, BVDV and PI-3, 
are widespread in the area, although these diseases are seldom diagnosed, and control options 
are not implemented. Tick-borne diseases were confirmed as a prevalent problem. Serology 
confirmed circulation of the pathogens investigated. Our results provide an interesting new 
profile of cattle diseases in Tanzania that could inform a revision of the existing animal 
health and management extension messages. This widening in the current knowledge of 
infectious diseases in cattle in Tanzania is one of the main achievements of this project. 
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Molecular analysis showed that in most cases animals were not going through active 
infection (i.e. we did not find evidence of presence of circulating pathogens in blood). The 
exceptions to this was 1 sample positive tested for pestivirus, (virus isolation from that 
sample hasn’t though yet been successful). Full genome sequencing could reveal if the virus 
are genetically different or similar to virus found in Europe. This will be novel and important 
information for our understanding of the animal health situation in Tanzania, and possibly in 
other African countries. The difference between high antibody responses and almost absence 
of circulating antigen for selected agents may indicate historical, not active infections.  To 
shed light on these considerable differences we decided in consultation with FLI to re-test a 
subset of samples for one pathogen using ELISA. There was a high agreement between the 
results of ILRI and FLI, confirming the validity of the ELISA results performed at ILRI lab.  
The data generated through this study will contribute to our knowledge on the health of the 
dairy herd in two regions in Tanzania, and help identify main constraints. This knowledge 
will not only inform future research but could be of direct use to the Ministry of Livestock 
and Fisheries to inform its Livestock Development strategy. 
In addition to the plan and expected outputs, our project gave FLI the opportunity to test high 
quality samples originated from Tanzania (N=409), a region with a range of endemic 
diseases, eradicated or not yet established in Germany to validate their test procedures. This 
represents an essential step in Europe’s preparation for newly introduced exotic agents, some 
of which can be of high public health importance.  
The data collected as part of this study will be made publicly available according to the 
CGIAR and ILRI open access policies. Researchers globally will be able, on demand to 
access the data collected as part of this study. 
An aliquot of each of the serum and whole blood from cattle collected in this study has been 
kept at ILRI Biorepository for long term storage and potential further use by ILRI, but 
accessible also by other researchers elsewhere interested in the specimens. This represents a 
very valuable resource for the scientific community internationally.  
 
10. Know-How Transfer  
 
First of all, the results will be disseminated to key stakeholders. This will be done thorough 
the dairy development forums, and directly to extension officers in the target regions. The 
dissemination will present the animal health profile derived from this study, but will focus 
primarily on outlining key hazard management options that cattle farmers may be able to put 
in place in the country in response to the infectious diseases found in this study. It is well 
known that one of the main constraints to improve animal health in Africa is the availability 
and accessibility to effective treatment and vaccinations. By collaborating with existing 
research for development activities in the country (i.e. East Africa Dairy Development 
project, L&F CRP), we will ensure that our results are translated into the most user friendly 
set of messages. Moreover, making policy makers aware of findings is crucial to truly be able 
to impact on cattle health in Tanzania. 
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As indicated above, the data collected as part of this study will be made publicly available as 
per CGIAR and ILRI open access policies so that it can be accessed and used by the broader 
scientific community.  
Aliquots of the cattle blood samples are also kept in long term storage at ILRI biorepository 
facility for future use and reference. This could include additional, more in-depth molecular 
investigations at FLI, which is currently being discussed.  
 
11. Training 
 
Training activities were substantially co-funded. This included 3 MSc students from the 
project partners (SUA) in Tanzania and one from the University of Nairobi, in Kenya, who 
participated in the field work activities (questionnaire administration and sample handling). 
For this, students were trained on how to go through the informed consent process with 
research participants and how to administer a questionnaire using electronic devices.  
Further, the Kenya student used the tools and approaches developed in this project to 
undertake a disease survey among pastoralist cattle keepers in one area of Kenya. This 
student also conducted one specific diagnostic essay (Coxiella burnetii) in the samples from 
our study. 
Two additional MSc students from Kenya benefitted from the study samples to complete 3 
months internship at ILRI labs, to learn laboratory molecular diagnostic techniques (PCR). 
An overview on training provided is shown in table 1. 
 
Table 1: Overview on training provided  
Trainee Gender Country Time Kind of training 
Emil Hyera 
MSc 
M Tanzania Oct-Dec 2013 Informed consent 
Questionnaire administration 
Happy Brown 
MSc 
F Tanzania Oct-Dec 2013 Informed consent 
Questionnaire administration 
Cyriacus Faustin 
MSc 
M Tanzania Oct-Dec 2013 Informed consent 
Questionnaire administration 
James 
Wakhungu 
MSc 
M Kenya Oct 2013 – April 
2014 
Informed consent 
Questionnaire development and 
administration 
ELISA (laboratory analysis) 
Harriet Matilda 
MSc 
F Kenya June - Sept 2014 PCR (laboratory analysis) 
Naomi Kemunto 
MSc 
F Kenya June - Sept 2014 PCR (laboratory analysis) 
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12. Lessons Learned  
 
We have shown that the range of infectious agents present in pastoral and smallholder dairy 
systems in the 2 study areas is much wider than what is usually believed. This newly gained 
knowledge should be ideally considered when designing surveillance efforts or at least taken 
into account when designing strategies to deal with animal morbidity and reduced 
productivity at the farm level (among others).  
When working with biological materials, we shouldn’t underestimate the constraints to 
North-South collaborations, which in our project manifested as challenges to transfer 
biological materials from Kenya to Germany. Despite of initial made arrangements with 
LLBB on the import of biological materials we realize that we should have checked more 
thoroughly in advance the requirements for such transfer, and put in place alternative options; 
this would have avoided part of the delays experienced on this project. Having to relocate all 
the laboratory work to ILRI implied further delays linked with the late procurement of 
diagnostics commercial kits.  
Engagement with local partners was successful; however more emphasis could have been 
placed to training of local partners on laboratory methods. This was precluded by the final 
interruption of LLBBs partnership in the project.  
It should also be noted that this project demonstrated successfully that through the alignment 
of research activities across projects and larger programs we were able to leverage from 
available resources to maximize the outputs. This project benefited from the outputs and 
ongoing activities from other projects in the same area, and will use those projects to 
facilitate dissemination of research outputs. The project likewise will inform future research 
for development activities as part of larger initiatives.  
 
13. Future Research Needs  
 
We found high prevalence for a range of pathogens, mainly IBR, BVDV and PI3 in the study 
areas. Existing literature is very scarce on the presence of these pathogens in the dairy 
farming systems in Tanzania, and East Africa in general. It would be important to investigate 
further the reasons that may explain such marked prevalences.  
Our study also demonstrated prevalences differences between different types of farming 
systems (extensive versus intensive). While this can be expected our results also indicate that 
agents such as Mycoplasma spp. (CBPP), Neospora and Theileria spp., seems to be less much 
affected by the mode in which animals are raised. Underlying factors for these observations 
should be further explored with the aim to identify feasible practices that may help contain 
disease spread within and between farms. 
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While our study provided a comprehensive inventory on circulating infectious agents in dairy 
cattle in the study area, which is seen as a precondition for an effective control program, a 
better understanding of efficient and practical management strategies tailored to the existing 
range of cattle diseases is required and should be addressed in future research.  
Our study delivered powerful results in providing an overview on circulating pathogens in an 
area but is unable to finally conclude on the cause of disease as we only performed molecular 
analysis (PCR) for a subset of samples, in which no active infection was found. However, 
having clear indications from serology on the presences of those pathogens future research 
should explore more in-depth the causing disease agent using molecular methods including 
meta-genomic analysis.  
Future research could also focus on measuring the impact on productivity of potential 
subclinical infections as an entry point to raise awareness of these diseases and work out cost-
benefit analysis for its control. This could be also used as a parameter for prioritization of 
diseases when dealing with a constrained animal health management system in a resource 
poor environment.  
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14. Summary  
 
This study was conducted with the aim to develop an inventory on cattle infectious agents 
circulating in the dairy cattle farming systems in 4 districts within two regions in Tanzania. 
The target locations correspond to areas where ILRI is conducting research for development 
activities in the dairy cattle sector, as part of the CRP Livestock and Fish. Blood samples 
were collected from 409 “sick looking” dairy cattle from two different farming systems: 
extensive farm (pastoralist) and intensive/semi-intensive farms (improved animals kept 
primarily under zero-grazing). Questionnaires were administered to 153 farmers from which 
animals were sampled.  
The laboratory results based on serological testing using ELISA indicated circulation of all 
studied pathogens in the areas target of this study. Among the diseases tested, higher 
prevalence was found for BRSV (80%) followed by PI3 virus (70%) IBR (60%), BVD 
(42%), with great differences between districts; these high prevalences were not expected, 
and further analysis is warranted to explore reasons underneath these observations. The study 
also confirmed the relevance of tick borne diseases such as ECF and Anaplasmoses (each 
32%) in the target locations. Positive serological responses to both studied zoonoses, 
brucellosis and Q fever, were found in cattle. Marked differences in prevalence were found 
across districts and it is partly explained by the differences in farming systems across 
districts. Lower prevalence for all studied diseases was found in the districts where dairy 
cattle farming rely exclusively on intensive farming. Extensive production systems seem to 
be more prone to higher exposure of animals to infectious agents.  
Molecular laboratory analysis of all the samples (performed at FLI Germany) for selected 
agents, including pathogens of public health importance (e.g. RVF, CCHF) revealed only one 
positive sample for pestivirus. The range of diseases tested for, using molecular methods such 
as PCR, should be expanded to determine the likely cause of sickness of cattle.  
The farmer’s ability for identify sick cattle was found to be limited. Moreover, when asked to 
attempt a diagnosis for the animals, the more frequently reported diseases were those 
traditionally associated with high morbidity and mortality in cattle (e.g. trypanosomiasis and 
ECF). This is not surprising, considering the well-known high burden that these diseases pose 
to the cattle population in East Africa. However, our study suggests that there may be other 
diseases, less known and searched, that may account also for a morbidity burden in the dairy 
farms in Tanzania (such as BVDV and IBR). Considering that control and management 
strategies for these diseases are not applied in the country, the impact of these diseases on 
animal productivity could be high in these farming systems, although this is currently 
unknown.  
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Annex 
Table 2. Summary of main infectious diseases in cattle as found in various research projects 
Highlighted (yellow): diseases stated during PA (participatory approach) studies and that can  
be tested using serum 
Bold:    other potential pathogens to look at 
 
JPEG * Zoo-
nosis? 
PA reports** 
(No. village 
/total village) 
Priority and serum test 
   Prescribed Alternative 
BACTERIA     
Anthrax Yes   bacterial culture, PCR, 
IFA, Western blot,  
ELISA, blood smears 
Bovine brucellosis Yes  BBAT, CF, ELISA, 
FPA 
 
Bovine tuberculosis Yes 2/10 Tuberculin  
Contagious bovine pleuropneumonia No 7/10 CF, ELISA  
Dermatophylosis Yes   Microscopy 
Listeriosis Yes   Culture, ELISA? 
Mastitis (easy to perform on-site??) Yes 
(food 
borne) 
6/10 CMT Culture 
Salmonella Yes   Agent ID 
VIRUS     
Bluetongue No  Agent ID, AGID, 
ELISA, PCR 
VN 
Bovine viral diarrhoea No  Agent id ELISA, SN 
Foot and mouth disease No 6/10 ELISA, VN CF 
Infectious bovine rhinotreichitis / 
pustular vulvovaginitis 
No  VN, ELISA, Agent id. 
(semen only) 
 
Lumpy skin disease No 4/10  VN 
Rabies Yes  VN ELISA/IFAT 
Rift Valley fever (not mentioned 
during RA – seasonality??) 
Yes  VN ELISA, IFAT 
Rinderpest No    
Rotavirus No    
OTHER     
Anaplasmosis No 2/10 CF, ELISA, CA PCR, RLB 
Benign bovine theileriosis No    
Bovine babesiosis No 1?/10  ELISA, IFA, PCR, 
Blood smears 
Bovine cysticercosis Yes   Agent ID, ELISA 
Bovine spongiform encephalopathy Yes    
Coccidiosis No   Agent id 
Cryptosporidiosis Yes   Culture, ELISA 
East Coast fever/theileriosis No 8/10 Agent ID, IFA ELISA 
Echinococcosis/hydatidosis Yes   ELISA 
Ectoparasites Yes    
Fascioliasis/Liverfluke Yes   Egg sedimentation 
Gastro-intestinal helminths Yes    
Gastro-intestinal nematodes 
(“worms”) 
Yes 3/10  Coproscopy, culture 
Heartwater/cowdriosis No 2/10  ELISA, IFA, reverse 
line blot 
Helminthiasis Yes 2/10   
Onchocercosis No  Agent id  
Paramphistomosis No   Agent id 
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JPEG * Zoo-
nosis? 
PA reports** 
(No. village 
/total village) 
Priority and serum test 
   Prescribed Alternative 
Schistosomiasis Yes   Agent id 
Tick borne diseases unspecified   
Tick infestation   
Ticks (transmit Babesia sp., 
anaplasmosis,Theileria, Ehrlichia sp.) 
      Agent ID 
Toxoplasmosis  Yes       
Tropical theileriosis  No       
Trypanosomiasis (tsetse transmitted)  Yes/No 6/10 PCR/ELISA IFA 
* JPEG project: Livestock Pest Economic Geography project 
** PA reports: Participatory Appraisals report (More Milk iT project) 
 
Additional diseases not included in JPEG but mentioned in PA or SLR 
JPEG *  Zoo‐     
nosis? 
PA reports** 
(No. village/ 
total villages) 
Priority and serum test
    Prescribed Alternative 
Black quarter  No  2/10     
Q fever  Yes      CF 
Leptospirosis  Yes  MAT 
* JPEG project: Livestock Pest Economic Geography project 
** PA reports: Participatory Appraisals report (More Milk iT project) 
 
  
 
 
19 
 
Table 3: Overview on tested pathogens and method used  
Disease / Pathogen  ELISA (N-samples)
Antibody detection 
PCR (N-samples) 
Antigen detection 
Comments  
East Coast Fever (T. parva) 402  In house (ILRI) 
Theileriosis (T. mutans) 402  In house (ILRI) 
Anaplasmosis (A. marginale) 402  In house (ILRI) 
Babesiosis (B. bigemina) 402  In house (ILRI) 
Contagious Bovine 
Pleuropneumonia 
(Mycoplasma spp.) 
381  In house (ILRI) 
Bovine Respiratory Syncytial 
Virus  
409  SVANOVIR Ab (10‐2500‐02)   
Infectious Bovine 
Rhinotracheitis Virus 
409  SVANOVIR Ab Screening (10‐
2100‐50) (and confirmatory test 
10‐2100‐10)   
Bovine Parainfluenza Virus 
Type 3  
409  SVANOVIR Ab (10‐2600‐02) 
Bovine Viral Diarrhoea Virus  409  SVANOVIR Ab Screening (10‐
2200‐50) (and confirmatory test 
10‐2200‐10)   
Neospora  409  SVANOVIR Ab (10‐2950‐02) 
Brucellosis (Brucella spp.) 403  SVANOVIR Brucella Ab C‐Elisa 
(10‐2701‐02) 
Q fever (Coxiella burnetii) 403 403 ID.vet. ID Screen® Q Fever 
Indirect Multi‐species 
Crim Congo Haemorrhagic 
Fever (CCHV) 
 403 CCHF‐Mix3‐FAM (Atkinson et al, 
2012) 
Schmallenberg virus (SBV)  403 SBV-S3 (Fischer et al, 2013) 
Food and Mouth Disease, 
(FMD) 
 403 FMD – OIE (Cllahan et al, 2012) 
Pan Pesti 1.2 (BVDV)  403 In house (FLI) Hoffmann et al, 
2006 (modif) 
Pan Pesti NSSB (Pestivirus)  403 In house (FLI) 
Rift Valley fever Virus  403 Drosten et al., 2002 
 
Table 4: Overall results for tested cattle pathogens using ELISA for dairy herds (apparently 
sick cattle) in the study areas 
DISEASE % POSITIVE (N total) 
East Coast fever 31.8 (402) 
Theileria mutans  10.2 (402) 
Anaplasmosis 31.6 (402) 
Babesiosis 21.4 (402) 
Contagious Bovine Pleuropneumonia  18.1 (381) 
Bovine Respiratory Syncytial Virus  79.7 (409) 
Infectious Bovine Rhinotracheitis  59.7 (409) 
Bovine Parainfluenza Virus Type 3  70.4 (409) 
Bovine Virus Diarrhoea Virus  42.3 (409) 
Neospora  13.7 (409) 
Brucellosis 11.4 (403) 
Q fever (Coxiella burnetii) 11.2 (392) 
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Table 5: Overall results for tested cattle pathogens using ELISA for dairy herds (apparently sick cattle) in the study areas 
District N  % ext 
(*) 
% positive (N tested (**)) 
   Coxiella 
burnetii 
Brucella 
spp. 
BRSV PI3 Neospora BVDV IBR CBPP A. 
marginale 
B.bigemina T. parva T. 
mutans 
MOROGORO REGION             
Mvomero 
 
80 59.7 8.8 15 91.3 75 6.3 50 62.5 14.3 
(77) 
37.5 25 43.8 13.8 
Kilosa 
 
108 98 20.2     
(99) 
15.7 96.3 94.4 14.8 63.5  
(104) 
88 26 (96) 39.4 
(104) 
15.4 (104) 26.9 
(104) 
17.3 
(104) 
TANGA REGION             
Handeni 118 94.4 23.2     
(112) 
14.3    
(112) 
96.6 89 21.2 56 92.4 27.6 
(98) 
48.3 42.4 40.7 11 
Lushoto 103 0 5.9       
(101) 
1.9 34 20.4 9.7 1        
(102) 
18.5 3 (99) 9 (100) 4 (100) 18 (100) 3 (100) 
TOTAL 409              
* proportion of extensive farms 
**if different from N total 
 
Table 6. Odds Ratio of the effect of the type of farming system in the likelihood of being serology positive for each of the infectious agents 
tested (accounting for clustering within village and farm) 
 
* extensive versus intensive/semi‐intensive 
Infectious agent OR * 95 % CI P value 
Coxiella burnetii 3.9 1.2 - 12.2 0.021 
Brucella spp. 4.7 1.2 - 18.5 0.027 
BRSV 39.8 6.7 - 236.6 <0.001 
PI3 54.8 7.4 - 406.2 <0.001 
Neospora 1.6 0.7 - 3.7 0.271 
BVDV 7.1 1.7 - 29.6 0.007 
IBR 26.2 3.7 - 184.5 0.001 
CBPP 2.9 0.7 – 12.7 0.147 
A. marginale 3.1 1.3 – 7.2 0.008 
B. bigemina 3.5 1.3 – 9.7 0.014 
T. parva 1.4 0.7 – 2.8 0.291 
T. mutans 2.7 0.9 – 7.8 0.062 
